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INTRODUCTION 
The work described in this dissertation concerns 
isolation and identification of products obtained from 
Streblus asper (Moraceae). This plant is reported by 
extremely effective in the treatment of filaria. Atten-
tion towards its antifilarial activity was drawn by 
Dr. V.K. Singh of the survey unit CCRUM, Aligarh, who 
also very kindly provided the plant material. The work 
on its extractives is in progress, the results described 
here are of a preliminary nature and include products 
which crystallised out readily. The major portion of the 
extract is a complex mixture, separation of which is in 
progress. 
The synthetic work described in this dissertation was 
carried out in the context of studies on synthesis of 
heterocycles from easily available starting materials. 
Oxidation of the compound resulting from mild hydrolysis 
of (28) was attempted unsuccess fully by other methods. 
More of this compound was synthesised to find out, if the 
DMS0/(C0C1)2 oxidation method would give better results. 
However this approach also failed and the product obtained 
was the aldehyde (31). Further synthetic studies with for-
myl chromore are also in progress. 
i i i E o a i i i £ ^ i 
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THEORETICAL 
The Spectroscopic Identification of Flavonolds : 
[l] Ultra violetI Uv spectra of different flavonoids are 
very characteristic and alongwith colour reactions, have been 
used extensively to distinguish, various groups of this class 
of compounds. The absorption maxima of flavones have been 
correlated to the presence of a cinnamoyl and a benzoyl chro-
mophore, the former giving rise to the high wavelength band at 
320-380 nm and the latter to the low wavelength band at 240-
270 nm. On the basis of this generalisation important deduc-
tions have been made about the location of substituents in the 
two rings. 
(II) 
(III) (IV) 
t 3 t 
In the ring B the substitution specially at 4'-position 
stabilises the cinnamoyl chromophore resulting in a batho-
chromic shift of band I. Substitution in the ring A has 
similar effect on the position of band II, The compounds 
having a hydroxyl group at 5-position absorb at a higher wave-
length due to chelation with the carbonyl group and methylation 
of this hydroxyl causes a hypsochromic shift of 10-15 nm. The 
presence of hydroxyl at this position is established by measurinc 
the spectrum in presence of anhydrous aluminium chloride which 
brings about a significant bathochromic shift of both the bands 
due to the formation of chelated complex. The behaviour of 
3-hydroxyl group is similar to 5-hydroxyl group. Hydroxyl 
groups at 7 and 4' are more acidic than others due to the loca-
lization of positive charge and consequently its ionization is 
observed even by a weak base, such as sodium acetate resulting 
in a bathochromic shift of 8.20 nm in the position of both 
bands, 
[ll] Infrared; The ir spectrum of flavanone shows the 
carbonyl band at 1680 cm" , the standard value for aromatic 
ketones. Introduction of double bond in this heterocyclic 
ring lowers it to />^ 765, The shift of the carbonyl band to 
1620 cm"" in 5-hydroxyl flavones is largely due to electron 
donation by the ortho hydroxyl group coupled with chelation, 
for methylation of this hydroxyl causes only a small hypsoc-
> 4 • 
chromic shift of 10 cm" . A similar shift towards long wave-
length is observed in 4' substituted flavones due to inter-
molecular hydrogen bonding. The ir spectra of isoflavones 
are similar to those of flavones. 
[ill] Nuclear Magnetic Resonance : The nmr spectrum provides 
unambiguous evidence for many structural features met withnin 
flavonoids but progress in this field was hampered at first 
by the sparing solubility of flavonoids in solvents normally 
used for measurement of nmr spectra. The derivatives of fla-
vonoids such as methylether and acetates though soluble in these 
solvents are not ideally suited due to interference from signals 
of methoxyl and acetoxyl groups, which also effect the signals 
of the adjoining protons. These difficulties have been overcome 
by the use of trimethyl silyl derivative of flavonoids by 
2 
Mabry ^.a^. . 
The ring A of flavones commonly has the phloroglucinol 
substitution pattern. Thus in the 5,7-dihydroxy flavone the 
protons at C-6 and C-8 appear separately as doublets at 
d 5.7-6.9 (J = 2.5Hz), The C-6 doublet consistently appears 
at higher field than C-8 and methylation of 7-hydroxyl group 
causes both signals to shift down field. However, complications 
arise due to the protons of ring B which normally has the 
catechol substitution pattern in flavones and resorcinol sub-
stitution pattern in isoflavones. In 4*-substituted flavones 
protons at C-2%3',5' and 6' appear as two pairs of ortho 
coupled doublets at d 6.57-7.9 (J = 8.5Hz) that is some what 
downfield than the ring A protons. This is due to conjuga-
tion of ring B with the carbonyl group. In 3',4' disbustituted 
flavones and flavonols C-5* proton gives rise to a doublet in 
the region d 6.5-7,1 (J = 8.5Hz), whereas C-2' and C-6' protons 
appear as a multiplets between d 7.2-7.9, thus, showing AA'B 
coupling pattern. In 3', 4', 5' tri-substituted flavones the 
C-2* and C-6* protons give rise to a 2H singlet. 
The hydroxylic protons of flavones give rise to sharp 
signals whose chemical shifts are again characteristic of 
their location in the molecule. Thus, the signal of the che-
lated 5?-hydroxyl group appears at d 13.0 but the presence of 
a hydroxyl at C-3 leads to reduced deshielding of the 5-
hydroxyl which now resonates at d 7.5, The C-3, hydroxyl 
itself appears at d 9.4 while the signals of 4' and 7-hydroxyl 
groups merge with signals of the aromatic protons. 
The nmr spectra of flavones and isoflavones differ from 
each other most noticeably in that isoflavones show one proton 
singlet at d 7,9, This arises from the proton at C-2 and is 
of diagnostic importance. Another feature which distinguishes 
the spectra of the two classes of compounds is that in isofla-
vones protons of ring B occur at higher field compared to the 
protons of this ring in flavones, since in isoflavones it is 
not conjugated to the pyrone carbonyl. 
I 6 I 
Mass spectrometry : 
The mass spectra of oxygenated heterocycles have been the 
3 4 5 
subject of detailed studies by Pelter , Reed and Barnes 
et. al« According to the Pelter , the mass spectral fragmen-
tation pattern of these compounds is sensitive to variations in 
the oxygenation pattern which makes it difficult to formulate a 
general break down pattern for different members of this class 
of compounds. Thus, for example the retrodiene fragmentation 
of flavone (V) Itself gives rise to a peak due to the species 
(VI) which is SOJii of the molecular ion peak whereas in more 
oxygenated compounds its intensity is only 15-18JI^  of the mole-
cular ion peak. 
+ 
R.D.A. 
(V) 
Substitution pattern in ring A and B can be detected by 
examining m/z value of A**"* and B"*"*, for example 5,7-dihydroxy-
flavone gives the same B"*"* fragment (m/z 102) but produces 
* + . A • ion 32 m.u. higher that is at m/z 152 instead of m/z 120, 
• 7 • 
thus indicating two additional oxygen atmos in ring A. Simi-
larly, m/z value can pinpoint substitution pattern in ring B, 
leuteolin 3',4'-diinethyl ether° gives B ion at m/z 162 which 
clearly indicated the presence of two methyl groups in the 
molecule. 
Biogenesis of Flavonoids: 
The origin of the Cg-C«-C^ unit of flavonoids is now well 
known ~ and is summarised in scheme (I). 
COGH 
•• HO CH=CH-fi-SCOA 
Shikimic acid 
Carbohydrate 
p-OH Cinnamic acid 
Chalcone 
(Scheme-l) 
i 
3-Acetate units 
: 8 : 
The involvement of acetic acid and substituted cinnamic 
acid has been confirmed through studies with labelled compounds, 
11 12 
notably by Grisebach and Geissflian . Isoflavones are bio-
genetically related and arise, as shown by feeding experiments 
with labelled chalcones, through phenyl migration at some of 
13 14 
stage of flavonoid biogenesis ' 
Flavonol Formation; 
H2O2 
^^^^A^OH ^ 
i 
Ph 
Aurone Formation : 
o'^^.ph 
i 
CH Ph 
OMe 
: 9 : 
Reduction of 3-hydroxyflavanones is assumed in the bio-
genesis of flavan-3,4-diols but other possibilities exist. 
Thus as shown by Clark-Lewis and Coworkers * , NaBH^ reduc-
tion of chalcones gives flavenes which can conceivably also 
serve as precursors of leucoanthocyanidins, anthocyanidins and 
17 
ca techins ' 
Leucoanthocyanidin 
Anthocyanidin Catechin 
: 10 : 
Proposals for flavone biogenesis include oxidation of 
18—90 
the enolic form of flavanone (1) but Wong has shown 
21 22 
chalcone to be a better precursor ' . 
: 11 : 
Feeding experiments with appropriately labelled chal-
23 24 
cones ' , however showed that the rearrangements in nature 
proceeds through phenyl migration and cleavage to give the 
thermodynamically less stable cation (2) would have to be 
assumed if chalcones epoxides are intermediates. 
H 
Ph = Phenyl 
OH 
(2) 
OHCHO 
: 12 : 
It may be noted here that the whole basis of this theory 
25 
was demolished by the investigation of Dean and Podimunag on 
the mechanism of AFO reaction. They argue that whereas 
2'-methoxy chalcones afford epoxides on treatment with H202» 
epoxides have never been isolated from compounds in which the 
2*-0H is free. They relate this to Coulombic repulsion between 
the phenoxide and hydrogen peroxide anions and deactivation of 
the carbonyl in the phenoxide anion (3). The reaction is there-
fore believed to proceed not through epoxide formation but by 
the electrophilic attack by molecular hydrogen peroxide. 
: 13 : 
(3) 
Several substances whose basic skeletons are derived from 
isoprene, a five carbon branched chain hydrocarbon, as building 
block are considered as terpenoids. Typical of these are the 
essential oils which are toxic to a variety of microorganisms. 
The simplest of these are hemiterpenoids or the isoprenes. 
The union of two five carbon units, generally linked head 
to tail, forms a ten carbon compound or monoterpene. Most 
monoterpenes are the major components of many essential oils. 
Open chain monoterpenes are myrcene, geraniol, geronial (4) 
etc. Limonene, cineole, a-pipene, and Gossypol (5) are cyclic 
monoterpenes. The most insertant member is the alcohol 
farnesol (6). The triterpenoids are the C^Q substances. 
There are widely distributed in plants as resins, cork and 
cutin. Resin acids are triterpenoic acids. Cedrol and 
Ferruginol (7) are some of the important tritepenoids. 
: 14 
(4) 
COH 
HC 
OH CHO 
I H3C CH3 
^'" ^ H ^ H 
(5) 
OH CH-
H^C-" ^CH 
(6) (7) 
Reaction of 3-formylchromone • 
3-formylchromone chemistry has been the subject of much 
recent interest and its synthetic applications have led to 
several heterocycles not easily accessible through conventional 
! 15 : 
methods. Two interesting examples of its reactivity is 
provided by the reaction with lodohydrin under mild basic 
conditions and its Diels-Alder addition to ethyl vinyl ether 27 
CJX" + I-<:H2-CH2-PH 
OEt 
I 
CH 
4HO 
3-formylchromone is the starting material in the recent 
synthesis of (8) which has the heterocyclic system, characteri-
stic of fulvic acid (9), a metabolic product from micro-
organisms. Addition of 2-methoxypropene (10) to 3-formyl-6-
methyl chromanone (11) supplies (12)^^. 
: 16 
0 H 
OMe 
H2C'^\Me 
(8) (11) (10) 
OMe 
H2OC 0 
(12) (9) 
The double bond is shifted to the 2 and 3 position of the 
chromone nucleus through contact with rhodium and exposure to 
moist trifluoroacetic acid effects CH3OH elimination giving 
^8) in better overall yields than those obtained by other 
methods. In another useful synthetic venture the 3-formyl-
chromone (13) was reacted with haloethanol to give the tetra-
hydrofuro 2,3-bibenzopyran-4--one (14), 
: 17 : 
The reaction was discovered during attempted hydroxy 
ethylation of (13) and (14) under basic conditions. It 
involves Michael addition of the halohydride to the chromone 
double bond followed by intramolecular nucleophilic substi-
tution to the furano chromanone (16) from which the formyl 
group is readily lost under basic reaction conditions 
(13) 
(13) R = H 
(13a) R = CH2CH2OH 
(14) (15) 
: 18 : 
The most striking example of the diverse reactivity 
of 3-formylchroroone (17) is provided by its reaction with 
ethyl aminoethanoate (18) and other amino esters which 
usually leads to a mixture (50t50) of the pyridine, ethyl 
4-(2-hydroxybenzoyl)-6-(4-oxo-4H-l-benzopyran-3-yl)pyridine-
2-carboxylate (19) and the pyrrole, ethyl 4-(2-hydroxybenzoyl)-
pyrrole-2-carboxylate (20). The reaction was carried out 
in the presence of a trace of toluene-p-sulphonic acid in 
refluxing toluene under a Dean and Starkwater-trap. It is 
interesting that in a similar reaction 3-acetylchromone gave 
only ethyl 3-(2-hydroxylbenzoyl)-2-methylpyrrole-5-carboxylate 
(21). 
O 
NH2CH2C02Et 
(18) 
HO. 
(17) 
CHO 
N-'^CO^Et 
(19) 
: 19 : 
H 
02Et 
(20) (21) 
The mechanism proposed for the formation of these products 
are speculative in as much as none of the reaction intermediates 
could be captured but are logically very consistent. It is 
suggested that the pathway leading to the pyridine differenti-
ates itself from that leading to pyrrole from the set of the 
reaction because dilution, which should suppress bimolecular 
reaction, thus favouring pyrrole formation, does not change 
the product ratio. The statistical probability of the amino 
function attacking the formyl group and methylene group attackinc 
the chromone double bond is about equal and is not effected by 
changes in concentration. Accordingly it is assumed that one 
of these leads to pyridine, the other entirely to the pyrrole 
though it can also contribute to some extent to pyridine as 
shown in scheme (II). 
: 20 : 
I |T |T + NH2CH2C02Et 
I 1 
H 
(23) 
R = COoEt 
R' = 0-H0CgH4C0 
(Scheme-Il) 
D I S C U S S I O N 
: 21 : 
DISCUSSION 
Streblus Asper 
The genus streblus is a part of the family (Moraceae). 
It contains about ten species, A small genus of shrubs or trees 
distributed throughout the drier parts of India from 
Rohilkhand eastwords and southwords. Streblus Asper is well 
known for its medicinal importance. This plant as a whole 
is used for fever, dysentery and diarrhoea, it is also used 
29 
as an application to unhealthy ulcers and sinuous 
Previous work on this species has been confined to the 
analysis of its stem, bark and roots, resulting in the iso-
lation of p-sitosterol, a-amyrin acetate, lupeol acetate, 
30 31 
diol and glycoside , 
The plant material was obtained from A.K. Tibbiya 
College, AMU, Aligarh and consisted of stem pieces, these 
were cut into smaller pieces, dried and extracted successi-
vely with petroleum ether (60-80°^ and methanol. The concen-
trate of the methanolic extract yielded no solid on chilling 
and hence was refluxed with different solvents. The ethyl 
acetate extract showed a number of compounds on TLC plates. 
Chromatography of the extract led to isolation of only one 
pure compound SA-5. The residue left after extraction with 
ethylacetate yielded two pure compounds on chromatography 
SA-6, SA-7. 
: 22 : 
SA-5 
The ethylacetate extract was chromatographed over silica 
gel using benzene-ethylacetate mixture for elution. Concen-
tration of eluates supplied compound SA-5 which were crystalli-
zed from ethanol, m,p. >300°C. 
The ir spectrum (Fig. l) shows strong absorption at 
3500, 3300, 1650, 1620, 1600 cm'"^  which coupled with the dark 
reddish brown ferric colour suggested the presence of a chro-
mone moiety with a free hydroxy1 group at C-5. Among natural 
products this moiety is either substituted at C-2 or C-3 with 
an aromatic ring, the compounds then being known as flavones 
and isoflavones respectively. If a flavone structure is 
assumed then the nmr spectrum should possess a singlet at 
(d 6.5-7.0) characteristic of the C-3 proton. If an isoflavone 
nucleus is present the spectrum should show the singlet of the 
C-2 hydrogen at d 7.9. The nmr spectrum (Fig. 2) however did 
not show any singlet at these values. The only singlet was 
observed at d 3.85 which integrated for 3-hydrogens and hence 
must be assigned to a methoxyl group. This means that the 
3-position of the flavone nucleus is blocked by a substituent 
as 2-substituted isoflavones are rare. The substituent could 
be a methoxyl or a hydroxyl group. The mass spectrum (Fig. 3) 
of the compound showed M"*"' at 316. Which agrees with the 
molecular formula .^.^ Hj^ O^y. Keeping in mind the usual sub-
' T • • . , ^ • • • • T t •« I I 
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: 26 : 
stitution pattern of flavonoids, the most likely oxygenation 
pathway is that shown in (21), The methoxyl group could be 
present at any position but was tentatively assigned to C-3 
as in structure (22). 
6H '6 
(21) (22) 
Reference to literature revealed that this compound (23) 
(23) 
: 27 : 
reported by E.J. Middleton sl*^*^^ i" 1968 has m.p. 276°C 
and its_ acetate, m.p. 182®C which differ substantially from 
those of SA-5 and its acetate. The m.p, of (24) and its 
acetate were however found to be close to those of SA-5 and 
its acetate (Fig. 4), 
OMe 
(24) 
The reference to the nmr catalogue of Mabry definitly 
identified SA-5 as isorhamnetin (quercetin 3'-methyl ether). 
SA-6 
The methanol extract was chromatographed over silica 
gel using petroleumether - benzene mixture for elution. 
Concentration of eluates supplied compound SA-6 which was 
crystallized from benzene-petroleum ether, m.p. 148°C. 
The ir spectrum (Fig. 5) of SA-6 showed carbonyl absorp-
: 28 
< 
z 
z 
3 
S < 
Z 
u 
3 -H 
: 29 : 
tion at 1720 cm" accompanied by an equally strong and broad 
band at 1275 cm" which suggested that the compound had an 
ester grouping. It mass spectra (Fig. 6) showed M ' at 194 
corresponding to C-,QH,QO^. On which basis it could only a 
simple aromatic ester. The nmr spectrum (Fig. 7) showed only 
two singlets, one at d 3.96 and other at d 8,2 in the ratio of 
3:2. If the high field singlet over which the rise of the 
integral equals 45 units is assigned to two methoxyl groups, the 
singlet at lower field must contain resonances of 4 protons. 
A singlet for aromatic protons is compatible only with a 
symmetrical structure and this identified the compound as 
terphthalic ester (25) with which the m.p. agrees. 
SA-7 
The methanol extract was chromatographed over silica gel 
using benzene-ethylacetate mixture for elution, supplied the 
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compound SA-7, m.p. 290°C. 
The ir spectrum (Fig. 8) of SA-7 shows absence of aro-
matic band and carbonyl group. It showed however strong and 
broad hydroxyl absorption at 3400 cm" and a similarly strong 
and broad band at 1050 cm" . The only other prominent bands 
were observed at 1380 and 1450 cm" , obviously arising from 
CH-a, CH^ vibrations. On this basis the compound appeared to 
be either a sterol or a terpene glycoside. 
The nmr spectrum (Fig. 9) of the acetate showed further 
evidence of a steroid or terpeneglycoside, with the high field 
singlet between d 0.6 and 1.0 and a multiplet with fine struc-
ture, streching form d 4.0 - 5.3. Since p-sitosterol is a 
common plant constituent, the structural data was compared 
with that reported for ^-sitosterol glycoside and found to be 
similar. The m.p. of the glycoside and its acetate also 
agreed with those of p-sitosterol and its glycoside identi-
fying SA-7 as p-sitosterol glycoside. Further when it was 
hydrolysed by refluxing in HCl/acetic acid the aglycone obtained 
was identified as p-sitosterol (m.p, and co TLC) and the sugar 
moiety as glucose. Hence SA-7 was identified as the p-sito-
sterol glycoside (26). 
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(26) 
Along with work on isolation and structure elucidation 
of the constituents of S. asoer. some preliminary synthetic 
work was also undertaken. This was carried out in the con-
text of studies on the transformation of (27) to new hetero-
cyclic compounds* work on which was already in progress in 
department. (29) was synthesised in larger amounts by the 
route outlined below. The literature procedure was followed 
for the preparation of 3-formylchromone. Condensation of this 
with ethyl vinyl ether gave (28). Hydrolysis of (28) to the 
alcohol (29) was accomplished according to the procedure 
worked out in the laboratory earlier. Several attempts had 
been made to oxidise this compound to the lactone (30) but 
without any success. An attempt was therefore made to achieve 
the oxidation using the DMSO/oxalyl chloride reagent. Oxalyl 
chloride was freshly prepared from oxalic acid which had been 
: 37 : 
dried according to the procedure reported in organic synthe-
33 
sis . The oxidation was carried out according to the 
34 procedure recommended by D. Swern et« al» . Work up of the 
reactian mixture however supplied (31) instead of the required 
lactone. This compound had already been obtained and identi-
fied earlier in the laboratory. Its formation in this reaction 
obviously involve base catalysed opening of the lactone ring 
followed by recyclization as shown (Scheme-III). 
OEt 
OEt 
(29) 
: 38 
(29) a;a 
(30) 
TEA 
DMS0/(C0C1)2 
CHO 
-H2O 
CHO 
(31) 
(Scheme-III) 
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EXPERIMENTAL 
The melting points are taken on a Keflex block and 
are uncorrected. Infrared spectra were generally recorded 
on a SP3-1CX) PYE UNICAM Spectrophotometer. Ultraviolet 
spectra in 95?^  methanol solutions were measured on a PU 8800 
PYE UNICAM Spectrophotometer. H-NMR (90 MHz) and mass 
spectra were provided by the central drug research institute, 
Lucknow. The chemical shifts are reported in d values 
relative to TMS assigned at zero. 
STREBLUS ASPER 
Extraction; 
The stem wood (10 kg) was chopped into small pieces and 
exhaustively extracted in a soxhlet first with petrol to 
remove the fatty materials, then extracted with methanol. 
The methanol extract after removal of the solvent under redu-
ced pressure provided black resinous mass (50 g), This black 
residue was refluxed with petroleum-ether and ethylacetate 
respectively. The former fractions were concentrated and 
checked over TLC plates which shows no sign of the presence 
of any compound. The ethylacetate fraction was found to be 
mixture of several fluorescent compounds of very close Rf 
values only one compound was obtained in pure form which is 
labelled as SA-5. 
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The remaining residue was chromatographed over silica 
gel and separation was effected by column chromatography 
which gave two compounds SA-6, and SA-7. 
SA-5 : 
It was obtained from ethylacetate fraction, when column 
is eluated from ethylacetate - benzene (80:20), crystallized 
from ethanol to yield yellowish crystals 250 mg, m.p. >300*^ C, 
Spectral data : 
\N (MeOH))^ ^^^: 370, 310, 250 nm 
IR (KBr)y.jjj ^ : 3500, 3250, 1650, 1620, 1600, 1560, 1500, 
_1 
1360 cm , 
•••H-NMR (DA4S0-d^): 3.85 (3H, i, -OMe, C-3'), 6.2 (IH, d, 
J = 2Hz, C-8), 6.48 (IH, d, J = 2Hz, C-6), 
6.89 (IH, m, C-5'), 7.76 (2H, m, C-2' and 
C-6'). 
Mass : m/z 316 (M"*"*, lOO), 300, 286, 243. 
Acetate of SA-5 : 
The compound (50 mg) was dissolved in pyridine (1 ml) 
and acetic anhydride (1 ml) added to it. The mixture was 
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kept over night and poured into ice cold water, filtered, 
washed several time with water and crystallized from metha-
nol, yield (40 mg), m.p, 209°C. 
Spectral data : 
IR (KBr)v' 8 1'780 br, 1650, 1385, 1190 cm""^ . 
•^ H-NMR (CDCI3) : 2.30 (3H, s., -OAc), 2.35 (6H, s., 2 x-OAc), 
2.40 (3H, s, -OAc), 3.87 (3H, s, C-3', -OCH3), 
6.82 (IH, d, J = 2.0Hz, C-8), 7.0-7.4 (4H, 
m, Ar-H). 
Methvlation of SA-5 : 
SA-5 (50 mg), dry acetone (5 ml), anhydrous potassium 
carbonate (0.3 g) and freshly distilled dimethyl sulphate 
(0.5 ml) were refluxed under anhydrous condition for 36 hours 
on a water bath, after filteration one third solvent was 
removed and then extracted with chloroform, dried over anhy-
drous sodium sulfate. The solid obtained was crystallized 
from petroleumether-ethylacetate, yield (40 mg), m.p. 145-
146°C. 
^H-NMR (CDCI3) : 3.87 (6H, £, 2 x -OCH3), 3.95 (9H, s, 
J = 1.5Hz, 3 X -OCH3), 6.3 (IH, d, C-8), 
6.45 (IH, d, J = 1.5Hz, C-6), 6.90 (IH, d, 
J = 8Hz, C-5'), 7.65 (2H, ffi, C-2', C-6'). 
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(Dimethyl terohthalate): Elution of column from petroleum 
ether-benzene (80:20) gave white solid which on crystalliza-
tion from petroleumether-benzene, afforded 300 mg white 
crystals, m.p. 148°C. 
Spectral data : 
UV (MeOHJ^ ^^ ^^ t^ 380, 240 nm. 
IR (Kfl^j^/\nax ' ^^^^* ^^^* ^^^^* ^"^^ caT^, 
•'•H-NAa (CDCI3) : 3.96 (6H, _s, -OCH3), 8.2 (4H, _s). 
Mass : m/z 194 (M"*"*, 21), 163 (100), 135 (21), 
90 (3b). 
SA-7 (8-sitosterolalucoslde)t 
When the column was eluated with ethylacetate-benzene 
(75:25), yielded white solid, crystallized from benzene, 
yield 500 mg, m.p. 290°C. 
Spectral data : 
UV (MeOH)^ ^^^: 210 nm. 
IR (KBr)Y^^^ : 3400, 1460 br, 1380 cm""^ . 
: 43 : 
Mass : m/z 414 (M"^'- 179), 386, 385, 350, 334, 
303, 254. 
Acetvlation of B-sltosterol glycoside : 
50 mg of the compound was dissolved in 1 ml pyridine 
and two drops of acetic anhydride. The mixture was kept 
over night at room temperatujsa, and work up in the usual 
manner, crystallized from methanol, yield 40 mg, m.p. 162 C. 
^H-NMR (CDCI3) : d 1,98 (3H, ^ , -OAc), 2.0 (3H, 1, -OAc), 
2.01 (3H, s.f -OAc), 2.05 (3H, i, -OAc) and 
4.55 (IH, d, J = 8Hz). 
Hydrolysis of 6-sitosterol glycoside : 
100 mg of the compound was refluxed in HCl (2 ml) and 
acetic acid (l ml) for two hours. The solid was filtered 
washed with water and the solid obtained was crystallized 
from methanol m.p. 139-40°C, mixed m.p. with p-sitosterol, 
138-39°C. 
Reaction of 3-formylchromone with ethyl vinyl ether : 
3-formylchromone (1 gm) dissolved in 100 ml dry benzene 
and added ethylvinyl ether (0.4 ml). The reaction mixture was 
refluxed on a water bath for 35 hrs at 60-70°C. The reaction 
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mixture was concentrated, cooled at room temperature, the 
compound was crystallized 800 mg as cream needles, m.p. 
174-76°C. 
Spectral data : 
IR (KBr)^^ ^ : 1670, 1610, 1460, 1380, 1370, 1330 cm"-"". 
H^-NMR I 1.23 (3H, 1,. -CH3), 2.5 (2H, m, -CH2), 3.75 
(DMS0-d^/CDCl3) (2H, fl, -OCH2), 5.2 (2H, m), 6.8-7.5 (4H, in, 
Ar-H), 7.9 (IH, dd). 
Mass : m/z 246 (M"^ *, 15), 228 (30), 200 (15), 190 
(8), 176 (10), 174 (8), 172 (8), 146 (31), 
121 (40), 72 (100). 
Hydrolysis of product (28): 
Compound (28) (1 gm) was dissolved in (40 ml) of acetone. 
To it added (20 ml) water and shaked well (2 ml) of 4551^  HjSO^ 
was added drop wise to it and stirred for 5 hrs at room 
temperature. The reaction mixture was filtered off and the 
filterate was treated with ice cold water. The solid obtained 
was filtered off and dried, yield 600 mg, m.p. 100-102°C. 
Spectral data : 
IR (KBr).>^ ^^ ^ : 3400, 1660, 1610, 1580, 1460, 1380 cm""^ . 
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H^-NMR (CDCI3) : 2.3 (2H, m), 5.2 (IH, m), 5.6 (IH, m), 
6.8-7.5 (4H, m), 7,9 (IH, dd), 
Mass : m/z 218 (M"^ *, 30), 200 (40), 174 (70), 157 
(8), 120 (20). 
Reaction of (29) with DMS0/(C0C1)2 in TEA 
Oxalylchloride (0.47 ml) dissolved in (12 ml) CH2CI2 was 
placed in a 3-neckflask with a stirrer. The content of flask 
was cooled and added DMSO (0.87 ml) dissolved in (11 ml) 
CHgClg by dropwise in 5 min, stirring was continued, followed 
by addition of alcoholic solution (1 gm) dissolved in (10 ml) 
CH2CI2 by dropwise and TEA (3.3 ml) was added. The cooling 
bath was removed after 30 min, and water (50 ml) was added the 
organic layer was separated, wash with water and dry over 
anhydrous sodium sulfate, solid obtained was crystallized from 
petroleumether-benzene, yield 700 mg, m.p. 160°C. 
Spectral data : 
lMKBrK/\jj^,: 1660, 1630, 1510, 1480, 1420, 1370 cm"^. 
H^-NMR (CDCI3) : 7.2-7.9 (4H, m), 8.1 (IH, dd), 8.16 (IH, s), 
9.5 (IH, i). 
Masi I m/z :^ t>o(M*-,:^ ..i,), 189 (2), 185 (1.3), 180 
(2.3), 173 (2.6), 172 (1.4), 171 (lOO). 
£ 1 1 L I o s a ^ £ ii I 
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